Analysis of thymidylate synthase gene amplification and of mRNA levels in the cell cycle.
We report that the gene for thymidylate synthase (TS) is amplified in the mouse cell line L1210:C15 that was selectively grown in increasing concentrations of the competitive inhibitor of thymidylate synthase, CB3717. The gene is amplified 50-fold compared to the parental cell line. Amplification has not been accompanied by any major rearrangements, and the increase in gene copy number is reflected in elevation of thymidylate synthase mRNA levels. The amplification is relatively stable as there was only a 2- to 3-fold decrease in the number of amplified TS genes when cells were grown in the absence of selection for 375 generations. We also observe a 30- to 40-fold increase in number of copies of the dihydrofolate reductase gene with 7-fold elevation of the RNA product, and we suggest that this may be due to cross-inhibition of dihydrofolate reductase by CB3717. Thymidylate synthase mRNA levels in L1210 and L1210:C15 show no variation within the different phases of the cell cycle but are significantly reduced during quiescence.